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Introduction
When suppliers allow their customers to pay already delivered goods after a certain time they provide trade credit to them. For short-term finance trade credit is a very important source of finance (Petersen & Rajan, 1997) . Trade credit demand and supply are already investigated by many theoretical as well as empirical studies. Regarding trade credit demand results of other studies suggest that firms facing credit constraints by banks increase their demand for trade credit (Schwartz, 1974; Biais & Gollier, 1997; Petersen & Rajan, 1997) . With respect of trade credit supply the following is found in the existing literature. Firms may use trade credit as a mechanism to practice price discrimination among their customers since varying trade credit conditions could be used instead of direct price discrimination (Chee K. NG, Smith, & Smith, 1999) . Moreover, suppliers may help their customers to cope with short-term liquidity problems because they have an interest in survival of their customers (Petersen & Rajan, 1997) .
To the authors best knowledge empirical literature on the relationship of product innovation and the demand and provision of trade credit is rare.
This study contributes to the existing literature by analyzing the relationship between introducing a product innovation and trade credit demand and provision for European SMEs. It is argued that especially innovative small and medium sized firms resort to trade credit because they have to cope with fundamental financial constraints. Banks have problems to scrutinize the value of innovative SMEs and therefore restrict their credit provision to them. Moreover, innovative SMEs have relative high levels of intangible assets which cannot be used as a collateral for bank loans. From the supply side there are also arguments why trade credit is especially relevant for innovative SMEs. First, a supplier has an advantage in providing credit to innovative customers compared to banks because of a closer relationship with the customer. Therefore the supplier is able to gain information about the situation of the innovative firm in a cheaper way than a bank can. Second the supplier has an incentive to help its innovative customer to cope with short term financing problems via offering trade credit to them. Since the product innovation may lead to higher growth rates for the customer the supplier can profit from an increase in future demand. HIER noch ein satz zu positiven link zwischen inno und tc demand/supply Using data from the Flash Eurobarometer on SME access to finance the expected positive link between product innovation and trade credit demand and supply is tested empirically. In general the estimation results confirm both hypothesis. SMEs reporting the introduction of a product innovation have a significant higher probability to demand for trade credit. Moreover, firms implemented a product innovation have also a higher probability that the willingness of business partners to provide trade has increased. The results suggest that product innovations are positively related to trade credit demand as well as trade credit supply.
The remainder of the paper is structured as follows. In the second section relevant theories and empirical evidence regarding trade credit are presented. Using them the link between product innovation and trade credit demand and supply is explained and the hypothesis are derived. Section three introduces the data set, the variables that are used and provides some descriptive statistics. The estimation results are purpose of the fourth section and the last section concludes.
Theoretical framework
In this section theories about trade credit demand and supply as well as results of empirical studies are presented. The focus is on theories can be used to explain how product innovation and trade credit demand and supply are related. Afterwards the discussed theories and empirical studies are used to explain the relationship between product innovation and trade credit demand and supply and derive the hypothesis.
Demand for trade credit
Asymmetric information in financial markets may lead to adverse selection resulting in credit rationing by banks (Stiglitz & Weiss, 1981) . Firms receive less bank loans than they wanted or they got no external finance form banks. As pointed out by a theoretical study of Emery (1984) firms facing credit constraints increase their demand for trade credit. Empirical support for this relationship is found by Atanasova and Wilson (2003) , Danielson and Scott (2004) and Nilsen (2002) . They report that firms facing credit rationing try to overcome them by using trade credit.
Another important influence for trade credit demand is firm growth. Firms with high growth rates tend to use more trade credit (Cunat, 2007; Tsuruta, 2008) . The reason for this is that fast growing firms need extra money to finance their growth. Moreover, Howorth and Reber (2003) report that fast growing firms tend toward habitual late payment of trade credit. A high level of intangible assets is also positively related to firms use of trade credit (Tsuruta, 2008) .
Trade credit demand and product innovation
Findings of theoretical and empirical studies show that credit constraints increase demand for trade credit. Innovative SMEs are especially affected by credit rationing for two reasons. First, Banks have problem to scrutinize the value of an innovative firm because of high levels of intangible assets. Empirical evidence for the relationship between credit constraints and innovation is reported by Guiso (1998) , Hyytinen and Toivanen (2005) and Ughetto (2009) . Second, small firms in general are more likely to face credit constraints independent whether they are innovative or not (Beck, Demirgc-Kunt, & Maksimovic, 2005; Aghion, Fally, & Scarpetta, 2007; Jaramillo, Schiantarelli, & Weiss, 1996) . Moreover, the existing literature also suggest that trade credit demand is positively linked to firms growth. Several empirical studies point out that innovative firms have higher growth rates (Almus & Nerlinger, 1999; Coad & Rao, 2008) . Roper (1997) reports product innovation and output growth are positively related. Brouwer, Kleinknecht, and Reijen (1993) find that employment growth is influenced by product innovations in a positive way. Putting both lines of argumentation together leads to the first hypothesis.
Hypothesis one: SMEs introduced a product innovation have a higher probability to demand for trade credit.
Provision of trade credit
In this subsection two theories about trade credit supply are discussed: financing advantage theory of trade credit and price discrimination theory of trade credit. Regarding financing advantage theory it is argued that suppliers have an advantage in providing credit to their customers compared to banks (Schwartz, 1974) . These advantage has three sources: advantage in information acquisition, advantage in controlling the buyer and advantage in slaving value from existing assets (Petersen & Rajan, 1997) . Because of a closer relationship with their customers suppliers are able to gain information about the situation of their customers in a cheaper and easier way. Moreover, suppliers also have the opportunity to seize delivered goods when the customer does not pay.
According the price discrimination theory of trade credit providing trade credit is used as a form of price discrimination. Instead varying prices among customers terms of trade credit are varied. Empirical evidence for the use of trade credit to practice price discrimination is found by Pike, Cheng, Carvens, and Lamminmaki (2005) and Chee K. NG et al. (1999) . Petersen and Rajan (1997) list two reason why trade credit could be used to price discriminate. First, in the short run suppliers may have an incentive to provide trade credit to customers with a more elastic demand. Second, suppliers have an incentive to help customers to overcome financial problems via providing trade credit to them, because in the long run the supplier can profit from increasing demand of these customers.
Trade credit supply and product innovation
In this study it is argued that both theories regarding trade credit supply are especially relevant for SMEs introduced a product innovation. The advantage for suppliers in providing credit compared to banks is more relevant for innovative firms. A supplier may be able to evaluate the potential of a product innovation and therefore is willing to offer credit even if banks do not. Suppliers may help especially innovative customers to cope with financing constraints because innovative firms have higher growth rates and this will lead to an increase in future demand for the supplier. The suppliers interest that the customer survives is higher if the customer has introduced a product innovation. Therefore innovative firms a more likely to gain help from their suppliers via offering trade credit. This leads to the second hypothesis.
Hypothesis two: SMEs introduced a product innovation have a higher probability to be offered trade credit from business partners.
Data

Sample
This study uses data from the Flash Eurobarometer on SME Access to finance among in the European Union and other European countries. The survey is con-ducted on behalf of the Directorate General for Enterprise and Industry of the European Commission and the European Central Bank. Aim of this survey is to get information which kind of finance European firms use and what problems they have to obtain their finance. Therefore the dataset contains information for firms from all 27 countries which are a member of the European Union. Furthermore Iceland and Finland are also included. Because of a perfect correlation with at least one dependent variable Estonia, Latvia, Hungary, Croatia, Malta and Norway have to be excluded from the analysis. This study focuses on the relationship between product innovation and trade credit demand and supply for small and medium sized firms which make financial decisions by their own. Therefore all firms have the following characteristics. Number of employees for each firms is less than 250 and the owner is an individual or a family. All firms are not publicly listed or owned by a government or state. Largest shareholder or owner is not a domestic company, foreign company, bank or investment fund. All firms were surveyed in 2009. The final sample comprises 2698 firms.
Measurement of variables Dependent variables
In this study the relationship between product innovation and trade credit demand and supply is investigated. Therefore two different dependent variables are calculated. In the questionnaire firms were asked whether they applied for different kinds of finance or not. For trade credit demand a dummy variable is created that takes the value of one if a firm applied for trade credit within the past six month and zero otherwise. Firms were also asked whether the availability of different sources of finance has improved, remained unchanged, deteriorated or were not used over the past six month. For trade credit supply a dummy variable is created that takes the value of one if the availability of trade credit from business partners has increased within the past six month and zero otherwise.
Product innovation
In the questionnaire firms are asked about their innovation activities. Four different kinds of innovations are distinguished: product innovation, process innovation, organization innovation, and marketing innovation. Since the focus of this study is the relationship between product innovation and trade credit demand and supply, a dummy variable is created taking the value of one if a firm introduced a new or significantly improved product or service to the market during the past year and zero otherwise.
Bank loan availability
The questionnaire includes a question regarding the availability of bank loans in the past six month. Possible answers are that the availability of bank loans had increased, was unchanged, had deteriorated or the firm did not want to use bank loans or they were not applicable. For each of the possible answers a separate dummy variable was created which takes the value of one if the firm give the respective answer and zero otherwise.
Further control variables
Another group of dummy variables covers turnover growth over the past six month. Three different scenarios are possible: turnover increased, remained unchanged or decreased. For each scenario a separate dummy variable was created taking the value of one if the firm reports the respective scenario and zero otherwise. Further control variables are the logarithm of age and the logarithm of number of employees as a proxy for firm size. Additionally a dummy variable for ownership is included. This dummy variable takes the value of one if a firm is owned by a family and zero otherwise. The respective reference category is a dummy variable for single person owned firms. Trade credit demand and supply may also be affected by macro economic effects. The role of trade credit is different in countries with highly developed financial markets compared to countries with less developed ones (Fisman & Love, 2003) . Moreover, monetary policy and its transmission channels also affect trade demand and supply (Nilsen, 2002; Mateut, 2005; Atanasova & Wilson, 2003) . To capture these effects country specific fixed effects are included in all models. Chee K. NG et al. (1999) find that there is less variation within industries but more between in using trade credit. To take this into account industry specific fixed effects are included as controls. Table 1 shows the number of observation for each country and the share in total sample. Most SMEs in the sample are located in Poland followed by the United Kingdom and Germany. Table 2 contains the number of observations for each industry and the respective share in total sample. Most firms operate in the sector wholesale and retail trade followed by real estate, renting and business activities. The third largest industry is manufacturing.
Descriptive statistics
[insert Table 1 about here] [insert Table 2 about here] Table 3 provides descriptive statistics for all dependent and independent variables. About 5,6 percent of all firms in the sample report that the availability of trade credit from business partners has increased in the past six month and about 13 percent applied for trade credit during the same period. The average age in the sample is about 19 years and the average size is about 16 employees. The share of family owned firms is about 59 percent, while the rest is owned by single person owners.
[insert Table 3 about here]
Results
In this section estimation results for trade credit demand and supply are presented. For both dependent variables separate probit models are estimated. Because they are easier to interpret marginal effects are reported instead of coefficients. First, for both dependent variables a model is estimated without including the control variables concerning bank loan availability and turnover growth. This is done because both variable groups are affected by product innovation as pointed out in section two. Including them as control variables may capture a part of the effect of product innovation on trade credit demand and supply. Second, models including all control variables are estimated to check weather there is still an effect for product innovations. Probit models for two different size classes (micro and small sized firms) are also presented. Furthermore separate models for manufacturing and service industries as well as for three different country groups are reported. Finally robustness checks are carried out to check the valitidy of the results. Table 4 provides the estimation results reporting marginal effects of a probit regression model for trade credit demand. The first column shows the results without including control variables that could be driven by the product innovation variable. The estimated marginal effect is about 2,5 percent and is significant at the five percent level. Including control variables that could be a function of the product innovation variable reduces the marginal effect to 1,8 percent which is significant at the ten percent significance level. The third column provides results only including micro sized firms and the fourth column only includes small firms excluding micro sized firms. In both models all control variables are included. Only in the sample consisting of only small firms the marginal effect is significant. The respective marginal effect is about 8,4 percent which is of economic importance.
Trade credit demand
[insert Table 4 about here]
Table number 5 provides estimation results on the relationship between product innovation and trade credit demand for different subsamples. The first column includes only manufacturing firms and the second one contains only service firms. The last three columns provide results for three different country groups. Column number three includes only central European SMEs, the fourth column only east European countries and the last one only SMEs located in PIGS (Portugal, Italy, Greece and Spain).
[insert Table 5 about here]
The estimated marginal effect for introducing a product innovation is relative high in magnitude for manufacturing SMEs and highly significant. For service SMEs the respective marginal is also positive as expected, but not significant. Within the different country groups only the marginal effect for the subsample including only central European SMEs provides a significant marginal effect for product innovation.
Regarding the control variables the following is found. Firms reporting in-creasing turnover in the last six month have a higher probability to apply for trade credit compared to firms which report unchanged turnover (unchanged turnover is the reference group). The same is found for firms reporting decreased turnover. Deteriorated bank loan availability is highly positively related with the probability to apply for trade credit. The respective marginal effect is significant in all models. Age has a negative marginal effect in all models, but is only significant in the models using all firms. Size is positively related with the possibility to apply for trade credit. The marginal effect of the dummy variable owner family is positive in all models but not significant in any model. In general a positive relationship between implementing a product innovation and trade credit demand is confirmed by the estimation results. Moreover, firms facing credit rationing by banks are also found to have a higher probability to apply for trade credit. Table 6 shows the results for trade credit supply. Again marginal effects after probit models are reported. Column number one provides the estimation results without including control variables that could be affected by the product innovation variable. The estimated marginal effect is about 2,6 percent and is significant at the one percent level. Including all control variables leads to a smaller marginal effect of about 1,6 percent significant at the five percent significance level. For both size classes the estimated marginal effects are also positive as expected, but not significant.
Trade credit supply
[insert Table 6 about here] Estimation results of the relationship between introducing a product innovation and trade credit supply for different subsamples are reported in table 7. Surprisingly the estimated marginal effect for product innovation is negative for the manufacturing subsample and for the subsample only including central european countries. But however, both are highly insignificant. For service industries as well as for SMEs located in eastern europe significant marginal effects are found. For the subsample covering only SMEs in so called Pig countries a positive but insignificant marginal effect is found.
[insert Table 7 about here] Regarding the control variables the following can be stated. Increased turnover is not significant related to the probability that the willingness of business partners to provide trade credit has increased. The marginal effect of turnover decrease is negative in all models except the model for small firms, but only significant in both models for the two different size classes. In all models for trade credit supply all bank loan variables have negative marginal effects which are highly significant. Age, size measured by the number of employees and the variable owner family have no significant affect on the probability that the availability of trade credit from business partners has increased in the past six month in most of the models.
In general the expected positive link between product innovation and the provision of trade credit by suppliers is confirmed by the empirical results. In contrast to the results found for trade credit demand, deteriorated availability of bank loans is negatively related to trade credit supply.
Robustness checks
In this subsection two different robustness checks are carried out. First, coefficients of separate probit models for trade credit demand and supply are compared with coefficients of a bivariate probit model estimating the demand and supply equation simultaneously. This is done because there could be omitted variables influencing trade credit demand and supply and then both equations are not unrelated and should be estimated simultaneously. The second and last robustness check is only done for the trade credit supply model. Because only about 5,6 percent of all SMEs in the sample report that the avialability of trade credit from business partners has increased, coefficients of a logit model are compared with the coefficients resulting from a rare event logit. This rare event logit model takes into account rare events in the dependent variable. The results of the robustness checks are shown in table 8.
[insert Table 8 about here] Both robustness checks confirm the results of our base line models. Estimating both equations simultaneously has only a very small effect on the coefficients compared to the coefficients resulting from separate probit models for trade credit demand and supply. Therefore the reported marginal effects in our baseline results are not affected by that kind of bias. The same is found for the second robustness check. The coefficients of the rare events logit model are quite simular compared to the ones resulting from a standard logit regression model.
Conclusion
This study analyzes the relationship of product innovation and trade credit demand and supply. It is argued that innovative SMEs have a higher probability to demand for trade credit because they face credit constraints by banks. Suppliers may provide trade credit especially to innovative customers because they have an advantage in providing credit to them compared to banks. Moreover a supplier has an incentive to help innovative fast growing customers to cope with financing constraints because he can profit from an increase in future demand. Hence, trade credit provision from suppliers is also expected to be positively related with introducing a product innovation.
In general the empirical analysis confirms both hypothesis. Innovative SMEs are found to have a higher probability to demand for trade credit. Implementing a product innovation is also positively linked to the probability that the willingness of business partners to provide trade credit has increased. The result points out that trade credit is an important source of short term finance for innovative SMEs. Decreasing availability of bank loans is positively linked to the demand for trade credit, but negatively to the willingness of suppliers to provide trade credit.
But however, the results should be interpreted with caution. The estimation results are based on cross sectional data and are therefore not applicable for a causal interpretation. A purpose for further research could be to use panel data containing information about firms innovation activities and information about sources of short term financing (e.g. trade credit) to test for a causal relationship between product innovation and trade credit demand and supply. Moreover, it would be worthwhile to extend the analysis to other countries outside of Europe. Notes:Robust standard errors in parentheses (except column 5 where the robust option is not available). *** p<0.01, ** p<0.05, * p<0.1. Column (1):bi-probit results for trade credit provision; Column (2): bi-probit results for trade credit demand; Column (3): probit results for trade credit provision; Column (4): probit results for trade credit demand; Column (5): rare event logit results for trade credit provision; Column (6): logit results for trade credit provision.
